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 PREFACE B

This is a preliminary report of a survey to assess populatlon levels and .
identify critical habitats of the five genera and six species of sea turtles
(Chelonia. mydas, green. turtle; Eretmochelys 1mbr1catahlhawksb111 Caretta caretta,
loggerhead; Lepidochelys: kempi, Kemp's ridley, L. olivacea, olive ridley;
Dermochelys coriacea, leatherback) that. occur in the American Atlantic. Results
of this. 1nvestlgatlon will prov1de grounds for subsequent efforts to determine
recent populatiéon’ changes and their causes and for plans by which the species
can be’ graduated from thelr present endangered and threatened status.

ThlS réport presents results of- field research conducted by the Caribbean
Conservatioh Corporatlon under two consecutive contracts w1th the National Marine
Flsher;es Service. .The perlods of the work extended from May, 1978 through
April,, 1980, and from May, 1980 through August, 1981. The ‘data. obtalned came from
aerial and ground surveys and from an exhaustive series of standardized interviews
with all persons who seemed likely to contribute useful information on occurrence,
ecology, density, and density trends in the local sea turtle populations. 1In
some cases the same geographic area :was surveyed more than once.  Because these
are interim reports, complete coyerage.of the literature on marine turtles of
the Caribbean area was not. attempted.

Field personnel for the project consisted of: Karen Bjorndal, David Carr,
Peggy Carr, Thomas Carr (field manager during the first quarter), Anne Meylan,
Peter Meylan, Jeanne Mortimer (managing editor and cartographer, 1980 interim
report), and Archie Carr (Principal Investigator). . Special contrlbutlons to the
survey were made by Larry Ogren, Guillermo Cuellar, and Argelis Ruiz. Lynda
Whitaker served as recording secretary for the project.

This report was prepared by the authors for the Southeast Fisheries Center,
National Marine Fisheries Service, under Purchase Orders 03-78-D08-0025 and
NA 80-GA-C-00071. :



Surveys of Sea Turtle Populatlons and Habltats
in ‘the West Atlantic"

Interim Report to
National Marine Fisheries Service

April 1980

Introduction

Although none of the species of sea turtles in the Caribbean has become
extinct, all are represented by remmants of once extremely abundant popula-
tions. The major decline in their numbers took place long before the current
concern over endangered and threatened species. The changes that have occur-
red duripg the last few decades are relatively minor, compared with those of
previous. centuries. Destruction of green turtle and hawksbill colonies,
especially, began with the very. earliest explorations and- has continued for
300 years. The abrupt decline of Kemp’s ridley came much later, but has been
cataclysmic. -Destruction of loggerheads and leatherbacks has been less dras-
tic, but even they have been reduced or depleted over wide areas. This his-
torical background of drastic reduction must be understood if existing popula-
tions are to be given the appropriate..attention that will avert continued
losses. Efforts to assess west Atlantic sea turtle populations and the fac-
tors involved in their survival and rehabilitation are essential.

An important extension of our original work plan, one that ought to be
part of any new phase of the West Atlantic. Survey, is to recognize the vital
importance of longshore current systems and weed-line shears as habitats to be
surveyed -~ wherever this can be done without unreasonable outlay for ship
time. An understanding of shear-line geography is critical to the search for
the "lost" post-hatchling stage of sea turtle ecology, as are also the places
and times at which the juveniles leave that stage and invade the benthic
littoral habitats. in which they mature. Until this information is available
our knowledge of the life cycle is .seriously incomplete; and effective conser-
Vation is handicapped. To achieve better knowledge of shear-line distribution
and seasonality seems essential to an understanding of sea turtle ecology.

Another important aspect of the biology and ecology of these turtles that
should be investigated is their reaction to winter temperatures in the
temperate zone extensions of their ranges. These areas should be searched for
hibernation sites and other evidence of overwintering. As more 1s learned of
the: seasonal distribution of . size groups, - overwintering may prove to be
increasingly likely in some populations. ' - :



The most important remaining geographic gaps in coverage of the region we
set out to investigate are the island of Cuba, parts of the Bahamas, the
’dHonduranian Miskitia, the Nicaraguan mainland shore, the Guajira Peninsula of

Colombia and Venezuela, and the smaller islands and banks of the western
Caribbean. That Cuba and the Guajira will be adequately surveyed at any early
‘date ‘seems unlikely. ‘Most of the other areas will be visited in new phases of
the survey, however, and additional field work will be done at some of the
‘nesting grounds to detéermine seasonal changes in density. Work in Brazil
projected in our original contract proposal was deferred because of word that
Surinam and Brazil were undertaking a. joint program of surveys and tagging
" along the entire Brazilian coast and on the offshore islands. We have been
‘invited to join that group, to collaborate in both the habitat assessment and
the planined tagging projects.

Procedure

~ Although the work under the present contract has made a uséful contribu-
“tion to knowledge of American sea turtles, we did not reach the firm ground
" hoped for in quantifying habitat occupancy by the different species and stages
of the life cycles of the turtles. Our previous interim report included a
matrix in which a prevalence grade for every locality was assigned to- each
{ecologic or developmental stage of every marine turtle species that occurred
'there. The aim was to extend this system of grading to the whole territory.
" The motre we learned about the fauwa, however, the more difficult it became to
make relative assessments of the kind the matrix required, simply because
actual head counts were impossible in almost every stage of the life cycles of
;sea turtles.‘ When' more of the geographic. and seasonal gaps have been filled
by later phases of the work, ‘another tabulation of gradings will be attempted.
fMeanwhile,_in the present report, a simpler graphic grading scale was used in
"'the accompanying distribution maps .

TNestlng;Ground‘Suryeys

‘ Virtually ‘the only means of making valid oumerical assessments of marine
fturtle p0pulations is to count female turtles or their nests on the breeding

;beaches,'and ‘@ven this procedure is beset with difficulties. As interest in
‘marine turtles spreads, however, increasing numbers of people aspire to make
nesting censuses. To learn simply where nesting occurs, flying low along the
_coast in an airplane during the nesting season suffices. To translate aerial
‘track counts "into. estimates of ‘population size 1is 'a more complicated
_procedure. “ ' ’

As a purely exploratory procedure, aerilal surveys “demand no special
:knowledge, beyond an elementary understanding of sea turtle biology. The
Mfirst requirement is to be sure of the identity of the species that has made
Jthe tracks, If the. proper signs are kept in mind, this is usually possible,
‘and often it is no trouble at all. The tracks of big turtles, Chelonia and
“Dermochelys for example, are naturally wider and more deeply cut than those of
~small species, and are more likely than the other three genera to lead to con-
‘spicuous body pits. ‘A second requirement is to distinguish tracks leading to
“actual nest sites from trial crawls. Still another is to Judge the time-span
"over which the tracks have accumulated. Were they all made last night, or
"51nce last Thursday, or when7 Useful judgments depend on a number of factors.



;The time of the last obliterating rain must be known. " The state of the tidal
fcycle on the surveyed shore can be important, and .so may the time ‘of the last
tstrong winds. Aerial track counts are more successful if flights are made
jbefore 0800 or 0900. Even then, however, it is.not always easy - to distinguish
_crawls leading to nests with eggs from those marking sites that have been
prospected and abandoned. This is an iImportant source’ of error, and the count
‘must be refined by factoring in a trial-crawl ratio, even if this is am
estimate._ . . :

In surveying or censusing nesting grounds, one should be aware that sea
fturtles, with the possible exception of Kemp®s ridley, nest in two patterns.
”aggregated and dispersed. The pattern of Kemp“s ridley ‘is -3in the present
depleted state of the population - totally concentratedy, ~and’ though .there is
evidence that some dispersed nesting may formerly have occurred, this is. hard
to corroborate. In the hawksbill, the dispersed pattern. is "most prevalent in
the west Atlantic system. All .the other sea turtles nest singly over wide
areas, and gather in aggregations at a few places.‘ An important function of

aerial surveying is" to search out nesting aggregations that may have been__‘_____________

overlooked. Lacking any better source of quantitative data, however, it is
jpossible to use results of overflights as a basis for calculating ‘the numbers
of turtles that use a beach. Obviously, ‘to do this even approximately,”some—
" thing mnust ‘be known of the nesting season. If ‘the limits and peak. density of
the season ‘are known, conversion of counted tracks -to total tracks per season
‘may be attempted even when only a single flight was possible. ' .
To convert nest ‘counts to numbers of nesting females,l the renesting
"frequency must be known. No known sea turtle populationis compOSed entirely
of feémales’ that nest only once in their season at-the beach. ~If the average
"renesting number for the population is not known, published results -from
nearby regions may provide grounds for a reasonable - guess. If ‘the: number
should turn out to be, say," 3 nestings per. season, thén . 600" nestings counted
during a season, or extrapolated from flight—counts, means that 200 female
turtles were there during the season. That, figure -is not a population esti—
smate, but it prov1des a_ basis for comparing a nesting ground with others ‘of
the . species, and it indicates the season’s reproductive potential ‘for that
segment of the breeding group. For example, 1f the average egg complement of
“the species 1s 120, then 72,000 eggs were deposited in” the section of shore on
'which counts were made during the season of the survey. :

" The ‘next’ step is to. convert the number of nesting females per season to
the total numbet of sexually matute female turtles.  If the nesting population
is stromgly site-fixed--that is, if it’ tends to return ‘to- the ‘same place to
breed in successive seasons--and 1if it car be assumed that each female. in the
population nests every year, then the total ‘number of females for the season
obviously represents the total number of sexually mature females in - the popu—
:lation. However, with the possible . exception of Kemp’s ridley, no sea turtle-
fpopulation that- has been adequately monitored’ ‘anywhere -has proved to be com—
. poséd . of females a maJority of which nest every year. Instead, when a turtle
"finishes a season’s nesting it takes her two, three, or four ‘years--and’ ‘possi-
bly even longer—-to make another migration -to the breeding ground. Carr, .Catrr
'and Meylan (1978) proposed a formula for. calculating total sexually mmture
fpopulations from yearly arrivals at the Tortuguero nesting ground where indi-
‘vidual female turtles never breed annually but return on' 2, 3 and 4—year cycles.
On the’ average, most remigrants that appear at Tortuguero during a season will



have been' away for three years. = A smaller number reappear after two years,
and still. fewer after four years. A female may shift from one interval to
another, and she may also shift back again. An admitted defect of the Carr,
Carr and Meylan equation is that it assumes that all females will be seen in
Tater - seasons, whereas fewer than half of a season’s nesters are  ever seen
again. At Tortuguero, for example, this "lost majority is around 70 percent.

" There has been much recent discussion of possible ‘causes of the failure
of these turtles to be observed on the nesting beach in subsequent seasons.
Some possibilities are as follows. ltﬂ', : :

1. Loss by samplingferror-—tags'are lost without leaving discernible
. _scarss. L : S o : o
. 2. loss to predation.'; : .

"3, Loss 'to old age or disaase.
4. ' loss to exploitation.
5. 'Loss to incidental catch.

6. 'Loss because of a genetic tendency to breed only one time."

There is a difference of opinion among turtle students regarding the
relative importance of-these and other possible causes of the loss of breeding
females.' The greatest uncertainty is that surrounding the actual numbers, or
even the existence, of the- one-season nesters.. Until these uncertainties are
resolved the best approach in cdlculating the number of mature females in a
population seems to us to be to: 1) apply the remigration formula suggested
by Carr, Carr and Meylan (1978) to only the remigrant fraction of the yearly
nesting total (this yields an estimate of the number of mature females in the
remigrant pool); and 2) add to this figure the number of turtles that are
nesting for. the first time that season. ' The resulting number is an instanta-
neous estimate of the number of reproductive females in. the population, based

on that one season’s number of arrivals. - In itself, it is not a very useful
estimate, ‘because there are drastic _year—-to-year fluctuations in the numbers
of turtles’ nesting ‘at ‘most breeding grounds.. Yearly changes in size in “the
nesting population of C%elonua mydas at Tortuguero, Costa Rica are indicated
as follows. .

1971 . . 7,440

1972 110,727
1973 S 11,829
1974 . 7,897
1975 10,171
1976 o 22,727
T 1978 - 31,211
1979 -~ 5,178

Such fluctuations appear to be widespread, and to occur in ’all .sea turtle
genera. - The. variation does not reflect actual changes in the numbers of
breeding females in the population involved, nor does it reflect breakdown of
nesting site- fidelity. Possible causes are discussed by Carr et al. (1978).
Whatever the explanation may be, it seems clear that a valid: calculation of
“total - breeding populations cannot be based on the numbers of females nesting
'in one’ season, but must involve averages from several seasons.



Interviews and Other Sources"of Data

The field procedure in the survey ‘has been ‘a combination of direct obser-
vation and interviewing. The relative emphasis given the two depended on the
special. circumstances ‘at each locality. Direct observation and reconnaissance
were undertaken wherever they seemed feasible and promising. The techniques
varied according to locgl conditions. Evidence bearing on the composition and
ecology of the turtle fauna was sought in aquariums, fish houses, local shops
and museums. Because the period of the survey was limited, repeated visits to
a locality were usually impossible, and information obtained by conversations
with. qualified local residents was therefore of great importance. In  some
cases verbal interviews were supplemented by mailed questionnaires, but  these
reached only a small percentage of the people capable of countributing useful
information. In a few instances a locality had been recently visited by other
invesitgators, seeking some of the same data, and they were able to provide us
with answers to some of the questions we were asking. In a few places within
the survey area, research or management programs were In effect, and any
‘published material on the objectives or results of these were studied before
the locality was visited.

Because this investigation depended heavily on interviews, an effort was
made to standardize the process of questioning.; For that purpose, the
following procedural outline and sample questionnaire were organized and more
or less consistently used as a- guide.w : .

Suggestions'for-Conducting,Interviews

In interviewing fishermen, fisheries officers or anybody else, the objec—
tives are much the same, but the technique will ‘have to vary: markedly. Some
informants may be willing and able to fill out a written questionnaire, but
some will not.  And if there is anything fore. likely to .alienate a humbly
educated : informant ‘than to’ be" asked to fil% out. a questionnaire, it is for the
questioner to take down his answers verbattm on a clip board. Taped inter-
views are useful but here again, ‘some informants get nervous if. you ask their
permission to. tape the talk, and. even more so if you try to do. it surrepti-
tiously. Thus, if you can possibly do. 80, memorize your checklist, do  as
little writing as possible during the interview, and when you finish, go away
to a quiet place, write down what you learned, and £ill out your own question-
paire. If there are gaps,.and if the informant was - good, go back, apologeti-
cally. Topics of inquiry can be organized according to the following catego—
ries: : .

1. Data on the 1nformant. .Get the name, address,'sex approximate age,
-and occupation of the informant. Make a special -effort to judge his relia-
bility~-what his experience and his opportunities to ‘accumulate first-hand
infermation have been; and for how long a time, and in what localities, his
familiarity with turtles was acqiired. This assessment can be used as part of
the basis for a grade that you will give each interview when completed._

2,', Species of sea turtles that occur in the area. Find out what kinds
of turtles the informant believes . occur. in the area.: Get. at this by easy
cross-questioning, avoid prompting or 1eading him into. more elaborate answers
than his. knowledge justifies. Once the occurrence’ of a- species is confirmed,
get all local names used for 1t, be they Pglish, Spanish, Miskito,




Papiamento,'Carib or any other Indian or European language or dialect in
local use. Only when you are confident that the informant knows one kind of
sea turtle. from another, record the names used, and proceed with your inter-
view.'

: 3. Seasonality and ecology of foraging adults. For each species,
determine whether mature turtles occur in the. region and how the informant.
knows they are mature., Ask whether ‘they are present as year—around residents,
or only during part- ‘of the year. The idea of a seasonal resident may - get
mixed up with that of a seasonal migrant (see below), but the two are differ-
ent. Get information on. both if possible.u Try to learn what habitats mature,‘
resident turtles . occur: in, and. how numeroys . ‘they are in. thoge’ 'habitats._
Obviously,.you can Only expect -a relative assessment, because there 1is no_
known way to count, turtles in most foraging habitats, but try to get the best
idea. possible. Try harder to get a valid impression as to how extensive, and
how - well occupied any local foraging tmbitat for resident adults of each
species is. :

A

‘4.5 Seasonality and ecology of developmental stages. ' Once the above
information ‘on resident adult turtles of each species is obtained, solicit the
same information 'on‘ the developmental stages--dinner-plate tog_submature
sizess Closely question anybody who - seems to have reliable understanding of
and information .on” the’ tnbitat distribution and - seasonality of the various,
size—classes of sea turtles. . : . -

) ’PS.”Q Nesting.: The nearest approach to. reliable quantitative information
on_ population levels that .can be expected from. this survey will come from
nesting censuses,' In - the few places in which tagging programs have been in
progress,.these will be by far the best sources of data. -Most’ tagOing is done
where nesting turtles _come together in seasonal aggregations the members of‘
which are,' to .some extent at least, site—fixed .and for .some species,:
CheZonza,, for - example,- ‘these - ‘gatherings may" constitute a big part of the
population.f In other species-—the hawksbill for instance-—separate individual
nesting appears to- ‘be ‘far more. prevalent.' In spite of these differences, an’
obligation of the gurvey is to assess any nesting that ‘-may occur in each area._
In”asking questions about nesting, use charts and maps to identify sites where
concentrated emergences may occur. - Try also to get per-mile estimates for
separate nestings by each .species "that is- represented. Wherever it seems'
warranted and feasible,.interviews should be supplemented by insPection, and,
in special cases by aerial counts.n. .

6. Chagges in population levels. Another aim of ‘the interviews 1s to
see ‘whether: populations are, 1n local opinion, stable or, changing, and 1f the
latter, how ‘and’ to what degree.' This will be hard or" impossible to determine
reliably in:most. cases. Estimates of- ef fort expended per turtle caught is. an
approach,-but not a. very good one. Fisheries -archives and: landing records, if
there 'are’ any, may yield helpful data. - For’ instance, .one of several tradingz
stations that ‘existed along the Miskito Coast of Nicaragua two - hundred years:
ago . exported four tons of tortoiseshell in 1778, To' compare this figure ‘with
1978 exports is useless, the ‘trade - is now. illegal, and records are defective.
Nevertheless, four : tons of shell two. hundred ‘years ago does suggest that ‘there
has - been: ‘a spectacular ‘decline of hawksbills in the region. ~In questioning
people about population decline, seek out old, -sensible individuals ~who seem
interested in. the subject ‘and are not scared by the questions._ When you




finish an interview, go away quickly, record facts and impressions, and then
grade your informant on the information he or she provided and your confidence
in ito )

7. Migratory routes. Migration is an important feature of sea turtle
ecology, with strong bearing on management problems. As was suggested
earlier, in talking with an iInformant you may have trouble distinguishing
between the ideas of itinerant migratory passage, and the periodic occupation
of developmental or foraging stations. Try to learn what may be known locally
about regular routes of migration, such as those of loggerheads in the Florida
Straits, and leatherbacks off Texas or the Florida Panhandle or the coast of
New England. On the Miskito Coast of Nicaragua the Indians are very familiar
with the paths of green turtles going to and from the Tortuguero nestingv
ground in Costa Rica. Ask every seaman jyou talk with whether he ever saw a.
lot of turtles together at seaj and if so, where, when, and how many ; and what
he figured they were doing. Try to keep this idea Of in transit migratory,
movement separate from seasonal occurrence in an area or habitat. '

8. Exploitation. Besides information concerning the kinds, abundance,
seasonality, and habitat distribution of sea turtles in the places visited,
data on  exploitation should be collected. Are turtles and turtle eggs ‘taken
for local use, for export, for both? Learn what techniques turtlers use, and"
at what times of the ~year they operate. Find out whether hawksbills are
legally taken, and whether there 1s a local shell industry. How about turtle
skins? Try to get a clear 1dea of -any export trade in turtle products that"
now goes on, and of its survival outlook in the light of recent regulations of
international commerce. Be careful also to learn all you can" about local
markets for turtle meat and shell. Try to decide’ whether, if all exports were
stopped, subsistence hunting would still be an important drain. Also, make a'
special effort to determine whether local demand for turtle meat and eggs is
mostly restricted to the coast, or extends into the interior. ’

9. Turtle jaws and regulations. If published’ material on regulations:
_in a place to be visited 1is available, read it carefully before your"
departure, as-background for interviews. On reaching your destination inquire
at local government fisheries offices about the current status’ of turtle
legislation. In order to judge public awareness of restrictions and regula-~
tions, when you.carry out your interviews ask each indiv1dual questioned if he{"‘
can tell you' anything about local turtle laws. See if he knows whether it is
legal to catch turtles; whether there are closed seasons, quotas,. or size'_.
~limits; whether taking eggs is illegal. Asking about this will be helpful in’
grading public awareness of, and attitudes toward, sea turtle regulation.

10. Incidental catch. Our tag returns from Tortuguero very clearly show,
that, as the shrimping fleets of the Latin American countries have grown,"
there has been a strong rise in the frequency of turtles’ caught accidentally
in’ trawls._ Get estimates (or records if they exist) “of numbers of - turtles‘
taken this way. Try to determine what species and  size groups are taken,
whether they are sold or eaten by the boat crews and their families, and
whether there are regulations designed to control incidental catch. .

11. Management. ' The alm of another series of questions is to record” and
evaluate ‘any government management programs that may be in effect—-predator
control, nest protection, hatchery prOJects, colony transplantation, or head’



starting. Visit the sites of these if you can, inquire about aims and tech=-
niques, and try to form an opinion of the quality and effectiveness of each.
" Learn what results the operators believe _they have seen, ‘or are’ forecasting.
If they tell you they take eggs from the oviducts of slaughtered turtles,
incubate them, and release hatchlings or pen-reared young, ask 1f this seems
to be doing any good. If the reply ‘is, "sure--the population {is increasing
now that we do this," ask how that 'is known; and so on. A valuable part of
this survey will be an accurate inventory and appraisal of management and
conservation procedures in the west. Atlantic,,and of the gaps in that field
that will surely be revealed.vﬂ_w:v :

S ».'.37

12., Research. Make a careful assessment of research projects in pro-
gress in ‘the localities visited. Many people. confuse management and research,
80 in your questioning try to keep the two apart. Killing coatis or dogs on a
nesting beach is management' its aim is to 1increase hatchling production.
Tagging'turtles is research, because its basic aim is to increase knowledge.
Those '_o are easy to separate._ Head starting is more troublesome. In one
form or another it is being done widely, and in nearly every case the. Justifi-
cation claimed is that it 'circumvents predation and thus increases the popula-
tion. This could be true; but there is not any proof that head starting has
ever increased a population ‘anywhere. - On  the other ‘hand, as "an experimental
effort to learn something of the developmental ecology of sea turtles, head
starting has promise._ Don’ t preach to aiybody about this, but sort out the
differences ‘in ‘your own’ mind ‘and” do everything you can to- bring back an
assessment of local efforts to generate original data on sea turtle biology.

Provisional Questionnaire L

To help systematize the interviews, and insure coverage of pertinent
topics,' the following get “of . questions was provided for. field personnel.,
Obviously, the questiomer did. not stick slavishly to this protocol but
instead’ gave special emphasis to whatever 1ines of inquiry each informant
seemed best qualified to discuss. :

1. Data on the informant.

a. Name

. b. »Address o
" ee Sex vt
de  Age 77 N

o e ffOccupation
2. Species of 'séa turtles that occur in the area.

S

a. How many kinds of turtles are known- hete?’ Describe them.
, b. What local name is used for each of them?
" e. “How do the'various kinds rank in abundance? (Ex..j;
o =""green>hawksbills>...) ' .

3.‘b.Seasonality'and_ecology of foraging adults.’

a. Do fully grown turtles occur here? Which kinds? =~
b. Which kinds 1ive in local waters all year around?
ce What are the seasons when the others are here? :
d. If turtles ‘are- seasonal ‘here, do you have any' idea whére they
come from?
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a.

a.
b.

e

o de.

How do you know this? .

Are ‘their times of arrival and departure on a predictable
schedule, or. do the turtles just trickle in and away?

What kinds of habitats does each occur in - channels, reefs,

'turtle grass beds, gorgonia beds, mangrove creeks, other?

How many of each kind do you catch in a year? Are these all
adults,‘or ‘are some smaller turtles?

‘How many. turtles do you catch in your nets (or by diving) on a
' good day?

How many days (months) do you fish for turtles in a year?

Are there any grass beds around here? Do you see adult turtles
feeding in these grass beds?

Are there any reefs around here? Are turtles common arOund the
reefs?

Are there any places where turtles are especially numerous?

‘Do you ever see turtles offshore? How far out? What kinds?

What size? Are they in groups when you 'see them offshore?

iWhat do they ‘seem to be doing out there? Are they associated
_ with driftwood, seaweed, or just in the open sea?

'ggésonality and ecol;gy of.developmental _stages,

'_What kinds of. small turtles do you see? . ,

b. What sizes of each kind do you find (i-e._dinner—plate, wash~

" tub, nearly grown)? Which live here year around?

Ce Do’ you find the different kinds . of small turtles in the same
kinds of places? 1If not, what is the best type of place. for
each kind? »

d. Da the different size classes of a kind- show up at different -

o times of year?.

e Do the different size classes of a species live in different
o places? .
f. Do ybung sea turtles go into mangrove creeks? 'If so, what do.'
© you think they find to eat there?

Nesting.

a. Do sea turtles nest locally? If so, which kinds? At what

' seasons? On what beaches?

be Are there any places where many turtles. gather to nest togeth-

 er? If 80, where, and what species 1s involved?

Ce About how many turtles of each species nest per mile of good

nesting shore in your area in an average night? In an average
year?

anges in pqpulation levels.

Are ‘géa turtles generally fewer nowadays than they used to be?
How would you rate . their abundance today as. compared with 10
years ago, 35:.years ago? -

On what do you base your, belief that changes. in numbers have
occurred? On annual catch? On changes in the effort that has
to be spent - catching a’ turtle? On changes in nesting - density
on local beaches? - On figures you have seen in print? If so,
where? ’ ' '
If you have seen changes, what do you attribute these to?
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7. Migratory routes.

. a. At certain times of the year do you see . turtles pass by ‘that
seem to be in traneit - -heading for somewhere -else?
be If so, what kinds? . What. sizes? In groups? If s0, 1n groups
‘ ",of what size? .
¢+ Describe the location and schedule of such sightings.
d.  Which way. does the main current .flow .in. this area? Does it
o seem to affect the movements of the turtles?

8. Exploitation

ae. Is turtle meat sold locally? Does the demand extend throughout
.. ,the country or is it restricted to coastal people?
" b. What is the. price per pound? ' G
Co Is meat exported? _ '
. de, How important is turtle meat in the diet of local people?
‘e« 'Are turtles other than green turtles eaten, .or sold for food?
.. Which kinds? _

f.' Are turtle eggs sent to market? If so, what is the order of
.preference for eggs of the different species? Does the market
‘ex'tend throughout the country or Just along the coast?

g Is. there a market for turtle skins? What kinds of turtles are

) used? ~ Who ‘buys them, what . prices are paid? A
h. Is there a local market for ' tortoise shell? How much does the
shell sell for (per pound, per- turtle)? . ‘
i. Are small turtles preserved or stuffed for sale to tourists?
_ Which kinds? How much do they sell for? Lo :

Je Are turtles caught with spear guns? By local people or by
" tourists? ;
. How many people here hunt turtles as- their main source of
y;i'income? Are turtles taken by. other fishermen as- well‘7 :
" How much subsistence . turtling is. done by people, who use their
‘catch themselves?

9. Turtle laws and regulations.,r

. ..,a. Are. there laws and regulations controlling the exploitation of
“'jiﬁ' h turtles here?' (Obtain an official copy. of. these.). "
Jbe I8 the’ 1pcal "sale, of tyrtles or turtle products. restricted?
. (If .so,. list the restrictions, by ‘species, .on .a Separate
: V_Usheet ). . R

:c-ffos it legal to export turtle products? i o o

de ~ Is.1it legal to. take female turtles off. the. nesting beach?

gs. . Is. it leg l to. take' turtle .eggs? . If 80, are there quotas,

* " seasonal estrictions or, other controls? L e .

" f.  Have regulations changed recently, now that international trade
in sea turtle products is being restricted?

g Do you think these laws are necessary? What changes would you:

recommend7 . '

“fhiIO;_MIncidental catch.,;gwhﬁ,uiiiu-
4"~ Do trawlers work in local waters? vAre they around all year or.-
just in certain seasons? o :

b. Are sea turtles caught by the trawlers? How do you know this?
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Ce Has “this accldental capture of turtles increased lately?
-ds.  -Which kinds'i6f turtles. are’ taken incidentally, what sizes, and
- .-with whatrelative frequency? - '
so,a0% . es - Are the turtles usually ‘drowned ‘in’ the net or do ‘they survive?

f. Are turtles that are taken by trawlers eaten by the fishermen,
'g-sold, or- released? :

g ~What is’ the deepeSt water you ever knew of a turtle being taken

in? v

11, vManagement.'l - ' . | Gy

b. 'wAre there any government or private programs directed toward
, management for. protection of sea’ turtles? o -
c. Are nest predators destroyed? RO ' - _
e deti - -ATE g gs moved to new sites, or incubated in artificial con~-
© i tainers? v - .
e. Are the young turtles released immediately
¢ 'Where are they released? o

jter.&hatching?
n? f ot
LY “ '.7:‘" T -

12. Research.

a. Have you ‘ever - seen or heard of'agturt e bearing a tag? When,
where? :
i e nlpy Ared any tagging. ‘projetts: in operation locally? Iftso, what
species are tagged? : o S
ge  +#If ‘headstarted turtles are released,faregthey tagged? v
- d. Are hatchlings agged when they ‘are ‘released ,om hatcheries?
' ~':’-‘r_»'e.-“v“*fHave ‘there been any tag returns in lo al tagg;’g projects?

Regional Summaries

*The = following summary accounts “of - the regions surveyed to date are based
partly on field: work: carried out during “the ‘contract’ period and partly on the
literaturas Assessment5vof “the’ relative density of “the five genera in their
breeding, feeding and- developmental habitats are madé in’ Figures 1-13.  It:1s
important to note that the density gradients are based . on dbsolute numbers
that differ widely from species to’ specieSr= For example, ‘maximal nesting
density for® loggerheads 4s'dn 1o wdy comparableé- to’ that for hawksbills. The
accounts ard: maps: show only “d “part of- the'information gathered during the
survey. The data will be treated more fully h ot ses" of “the work.-

AR AR

' Floridd : N e : e

Sources of Information. Although a. number of projects are producing nevw
data, many important questions of ecologic geography ‘and. demography of turtles
that occur. in Florida waters remain unanswered, . Although all five genera
occurin the state;. the loggerhead is by far the most prevalent species, and

XTI S R AN R
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has been for several decades, at least. Formerly large populations of
Chelonia and Lepidochelys have been drastically depleted. Which, and in what
numbers, genéra other than Caretta nested on Florida. beaches are not clear in
the older reports. . : :

Nestitg Habitat. The Florida nesting population of Caretta, apparently
second in size only to that of Masira Island in Oman, is being extensively
studied in tagging programs. Although some .of these are .accumulating . impor-
tant information, mué¢h of 1t remains unpublished., Extensive aerial unesting
-censuses were recently made,;:-as a preliminary exercise of the present NMFS
West Atlantic Survey, by Peggy and David Carr; and, even more recently, tech—
niques of aerial counting were carefully reassessed by Larry Ogren and Tom
Carr. Enough data now _probably exist to provide a reasonably accurate quan-
titative estimate of the breeding population but. this depsnds on. establishing
a numerical relation between numbers of counted tracks and numbers. of nesting
females, and on relating the number of females that nest during a season to
the total number of sexually mature turtles in the population. ~In order to
determine this, reproductive pericdicities will have to be better known, and
degrees of philopatry and site-fixity more clearly determined.

Besides the huge breeding colony of C'ar'etta, the east coast of Florida is
visited by a ‘small number of nesting green turtles,: perhaps ‘averaging about 40
females per season, and an even smaller number of leatherbacks. Frank Lund
has recorded the nesting of one hawksbill in three different 'seasons at-
Jupiter Island. ' :

Adult and- Developmental Foragingjabitat. Mature and juvenile logger-
heads forage offshore 'along the entire coastline of Floridd. Loggerheads and
ridleys apparently hibernate dur ing winter in the ‘artificial ‘ship channel off
Port Canaveral (Carr et al., in press). Ridleys and green turtles probably
used to overwinter buried in mud along the: west coast of - the. peninsula.
Occasionally, adult green turtles ate encomtered in foraging habitats on the
east coast south of Cape Canaveral. In the Dry Tortugas,: three female green
turtles: have been recovered with tags put on at Tortuguero,’ Costd Rica. Large
numbers of immature green turtles (12-115 1bs.) and immature ridleys (7-59
1bs.) used to be caught regularly in the Cedar Key - Crystal Rivér area of
Florida. . Today immature and subadult green - turtles and - loggerheads occur in
Mosquito Lagoon. . .Norine Rouse occasionally sees hawksbill turtles while
diving off the Palm Beaches, and they occur sparingly on reefs in the Florida
Keys. ' : ) .

'Ex’ploitation and ProtectLg Green turtles suffered heavy exploitation
in Florida ‘during the 19th century. Lsnding rscotds indicate that populations
had .already dropped dramatically by the turn of the century. - At ‘present only
the loggerhead can be considered at all abundant. Today, it is -illegal to
take or harass any sea turtle in Florida waters, and nests are protected by
law. .Some poaching occurs,’ but on. most sections of the coast 1its effects
appear now to be minimal. More deleterious to the turtle populations are
alteration  of nesting habitat by human . development  of coastal ‘areas, and
depredation on. turtle nests by raccoons. The incidental. take of sea turtles
in shrimp trawls 1is also a serious problem in Florida. o ' :

_ Research. Turtle tagging programs are be.ing carried out in Florida by
Levahrhart., John Fletemeyer, Charles LeBuff, Frank Lund, I_{oss MWitham and
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several others. Lew Ehrhart and his students are studying growth rates and
local movements of loggerheads and green turtles in their foraging habitat in
Mosquito- Lagoon, Florida. Seasonal changes in the structure and abundance of
loggerhead aggregations in the Port Camaveral Ship Channel are being monitored
by the National Marine Fisheries Service.

Alabama, Mississippi Louisiana and Texas

\

Sourceg of Infqrmation. The s,pa.rse published informaéion on the sea
turtles of this region has recently been .augmented by data on tagged turtles
retaken in.shrimp trawls, and from surveys of the area made by Larry Ogren for
MMFS in 1977 and 1978. -Henry Hildebrand (in press) has written an exhaustive
summary of the status of sea turtle populations in the Gulf of Mexico.

Nesting Habitat. Today, virtually no mnesting by any kind of sea turtle
occurs on U.S. shores of the Gulf of Mexico west of Florida. Sparse nesting
by loggerheads has been weported on the Chandeleur Islands of Louisiana, and
even more rarely on the adjacent islands of Ship,- Horn and Petit Bois in
Mississippi and Alabama. Since early times -loggerhead eggs have been gathered
by local people on these and other nearby islands, but very 1little nesting
occur there today. ~Larry Ogren has suggested that loss or -degradation of
suitable nesting habitat, caused by storms, may have been the most important
factor 1in' depleting louisiana’s nesting populations. The same cause may
account for the almost total lack of nesting on the Florida Gulf Coast from
Tampa to P\an’a"tna City. Althoygh much of the Texas coast appears to offer
beaches. suitable for turtles, there is also a surprising dearth of nesting
there. Occasionally, a Kemp’s ridley or loggerhead comes up to nest on South
Padre 1Island, but the historical record indicates that nesting on Texas
beaches has always been sparse. Larry Ogren has suggested the possibility
that in Texas waters,; onshore -currents driven by predominantly southeasterly
winds during the hatching season would impede successful .dispersal of the
hatchlings, and might be responsible for the lack of nesting colonies there.

Adult and Developmental Foraging Habitat. The most abundant species of.
sea turtle in the Gulf of Mexico used to be Kemp’s ridley. Henry Hildebrand
has suggested that the species might logically be called the "Louisiana
turtle," because it congregates in ‘the. crab-rich shallow waters between March
Island and the Mississippi Delta. Of 39 tags recovered from adult female
ridleys that had nested at Rancho Nuevo, eighlteen came from Louisiana’s
western parishes, 4 from the eastern parishes, 6 from the Mississippi River
Delta, 6 from Texas,. 3 from Mississippi, 1 from Alabama and 1 from Florida.
Captures ip shrimp trawls off Terrebonne Parish, Louisiana, are frequent.
Louisiana and the Tabasco-Campeche .area of Mexico appear to be the major
feeding grounds for adult Kemp’s ridleys. Juvenile ridleys 6 to 8 inches in
shell length have ‘been captured by trawlers 1in an area near Mobile Point
Peninsula, Alabamg, locally referred to as the "Big Gulley," and off nearby
Dauphin Island. This area is possibly a regular developmental station for IL.
kempi of ages somewhat younger than those once seasonally abundant on the gulf
coast of Florida.

Loggerheads frequent the entire continental shelf, including the outer
shelf banks, and are fairly common around oil platforms, rock reefs and ship-
wrecks off both the Texas and Louisiana coasts. An active green turtle
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fishery once existed ip Texas, chiefly in Aransas Bay, Matagorda Bay. and
Laguna Madre, where gbod'feedinngrounds'oCcur;V”This'induStry”hédidisappeared
by 1900, and today green turtles are found in greatlyireduced numbers, -and-
mostly small sizes, in the iower Laguna Madre near Port Isabel. = Mature ‘and
juvenile leatherbacks have been found feeding on jellyfish along a 30 mile
line northeast from Port Aransas.. I o SR

. The hawksbill is, and perhaps always has been, clearly the rarest turtle
in the Gulf of Mexico. No records of mature hawksbills exist. from the coasts
of Alabama, Louisiana or Texas, but a few small individuals have been reported
from Port Mansfield and from offshore oil rigs. P R

Fxploitatiéom and Protection. ‘As WaS‘éhggested'abéve3'exploitétion;%bOth
private and commercial, hAS“been'cdnsidérable'&h“fﬁe'pééf.”“Today‘all sea
turtles and their nests are protected by law in U.S. waters, -and poaching is
probably rare. However, all sea turtle species in the Gulf are under intense
pressure from incidental catch inm shrimp trawls.

- "Research. - Much of ‘the experimental work by NMFS on: ‘the excluder ‘panel’
for ‘shrimp trawls has been carried on- in ‘the northern Gulf. A headstarting-
project is in ‘progréss at Galveston, Texas &s part of the fescue program for

Tamadlipaé,'Méxicbf'}

' Sources —of Information. ‘ For some ‘15 years the’ Instituto Nactonal de
Pesca has conducted tagging and mapdgement projects: i the Gulf of Mexico and-

several reports on their results havé appeared. Since 1976; Pesca, in collab-
oration with the U:S. Department of the ‘Interior and NMFS}- has ‘developed an
intendive program to rescue theé ‘declining cdlohy*of’Lffkempi,'the'only}nestiﬁg“
ground of which is ldqated’in‘Tamaulipas;" R S

Nesting Habitat.’ The sole breeding ground of Kemp’s ridley is 'a “12-mile
stretch of the Tamaulipas coast at Ranche Nuevo, ‘about 90 miles- north of
Tampico. Nesting occurs there from April to. July. As recently as 1963, the
nesting “population was estimated at 42,000 females;: by 1975 ‘it "had declined to
perhaps five hundred. A‘fewhgreen“tUrtlés“aISO"héét ‘éach 'year at ‘Rancho
Nuevo.  Much heavier nesting by Chelonia ~ may  ouce have’ o¢curred on the
beaches from Boca Jesus Maria ‘to Tuxpan. This area was likely the source of
the “turtles that supplied a Texas turtle cannery ‘In the nineteenth century.
Befére World War II, green turtles nesteéd regularly at Playa Washington, about
12 miles south’ of the mouth of the Rio Grande. ‘Isolated loggerhead nests have
been reported at Rancho Nuevo. Scatteréd reports-of' nesting by turtlés morth
of la Pesca (Hildebrand, in press) probably refer to Caretta. ~A-few leathet=
backs nest each year at Rancho Nuevo.' -No hawksbill nesting has been reported
on any Tamaulipas beach.” ~ '~~~ o : o

Adult and Developﬁental Foraging Habitat. Apparently"the_ offshore
régions of Tamaulipas do not setrve as regular feeding” habitat ‘for any species
of sea turtles. : ’ i Lo : A T VR ~

Exploitation and Protection. Heavy exﬁloif&tidn'bf ﬁéstiﬁg“géa turtles
and their eggs 'has occurced 1n Tamaulipas in ‘the past. -Except on the Rancho’
Nuevo beach, which is now well protected, this contindes to the present.
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. Research. Management-oriented research now in progress at the Rancho
Nuevo nesting ground of L. kempi 1includes tagging and monitoring the nesting
population, hatchery practice, head starting, colony transplantation, and a.
tracking study to reveal the internesting behavior of female turtles off the
breeding shore. = Tagging and incubation of oviducal eggs of Chelonia are
carried out-at Isla de Mujeres.

Veracruz, Mexico

Sources: of Information. Henry Hildebrand (in press) has reviewed the
history of, and literature on, sea turtle populations in this area. In
December 1978 Jeanne Mortimer surveyed the coastline of Veracruz south and
east of. Boca del Rio, visiting coastal towns and interviewing local’ people.
Later she also conferred with scientists at the Instituto Nacional de Pesca in
Mexico City concerning sea turtle activity in Veracruz.

Nesting Habitat. Green turtles and loggerheads formerly nested in pum-
bers in the northern part of the state, near Cabo Rojo. . Green turtles,
loggerheads and hawksbills once emerged abundantly on the coast between
Montepio and Cerro San Martin, but today this occurs only rarely. Sparse
loggerhead nesting was also reported at Punta Gorda, east of Coatzalcoalcosg
Near the city of Veracruz. there are several offshore 1islands between Isla
Lobos and Anton Lizardo where hawksbills nest sparingly. Because of the close
proximity of these coloniesnto an urban area, they have been heavily exploi-
ted. The ridley may have nested in great numbers in Veracruz in early days,
and there have been half a dozen varyingly definite and trustworthy reports of
such events in recent years. At .Boca del. Rio, Mortimer was told that a ridley
(ora) nested in broad’ daylight in the spring of 1978. _ long ago Carr found
ridleys wnesting singly at Anton Lizado and gathered reports of en masse;
nesting near Montepio. When Mortimer visited the latter locality she was told
that, although ridleys used to nest there in numbers, there has been virtually
no nesting during the past ten years. Twenty years earlier Leonard Giovannoli
heard almost  identical- reports. Nesting by leatherbacks on an 1island near
An ton Lizardo is occasional. o

. Adult and Developmental Foraging Habitat. Green turtles are reportedly
very rare in coastal waters in Veracruz. Loggerheads -are reported to. be
fairly common on rocky bottoms near Cerro San Martin. Good foraging grounds

Mature turtles of all the genera are reported to feed occasionally ‘near
Montepio. In Alvarado, Pesca employeées told Mortimer that ridleys are noww
adays very scarce off the coast of Veracruz, although between June and August,
they are taken in some pumbers in shrimp nets, 1in a rock-bottom area near
Punta de Zempoala called Chachalacas. - A few mature female. ridleys that had
been tagged while nesting at Rancho Nuevo, Tamaulipas, have been recovered in
this area: at least two near Alvarado, and one at Chachalaca. Leatherbacks
are only rarely encountered in Veracruz waters.

Exploitation and Protection. All along the coast of Veracruz turtles are
taken whenever they are found, whether nesting, or In the sea. Many people
‘set nets for them, especially near Veracruz and Montepio, and they are often
caught incidentally in shrimp trawls. Large quantities of tortoiseshell
curios, and whole stuffed turtles are sold in Veracruz, in shops along the
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malecén and elsewhere in the city. Mortimer visited one of . the workshOps in
which tortoiseshell products are manufactured. She was told ‘that raw carey
shell is becoming difficult to obtaim, both" because it is illegal ‘and because
the turtles are becoming scarce. The shops . were ‘therefore reducing production
of ‘tortolseshell jewelry, and were instead turning to 'plastics. . Aceite de
tortuga (sea turtle oil) is readily available in all the coastal. towns.

. Research. None..

Tabasco, Mexico

. Sources of Information. Henry Hildebrand’s recent review of sea turtle
history and distribution in the Gulf of Mexico includes some information ‘on
Tabasco. =~ Jeanne Mortimer wvisited the area in December 1978 and interviewed
people at Sanchez Magallanes, Frontera, and San Pedro. Although fisheries
of ficials in Mexico City and an informant in Ciudad del Carmen both suggested
that- Sanchez Magallanes would yield information about sea turtles, the people
there seemed little interested in the subject, and most" Were unable to identi—
fy the pictures of sea turtles shown them. : :

Nesting Habitat. No major nesting beaches are known 1n Tabasco, although
there is scattered nesting by green turtles, hawksbills and 1oggerheads._'

Adult and Developmental Foraging, Habitat. ‘Both juvenile and mature
stages of loggerheads, green ' turtles, hawksbills and ridleys are captured
offshore, but oonly in very small numbers. The ridley was said to be the- most

. frequently taken, and at least one female that had been tagged on the nesting

beach at Rancho Nuevo ‘was recovered at Dos Bocas, Tabasco. Small concentra-
tions of leatherbacks have been seen 1in Tabasco, especially off Barra San
Bedro, during the months from August»to November. :

Fxploitation'and Protection. Sea turtlés are taken whenever they ‘are
encountered in Tabasco, but turtling is not extensive there and apparently
never has been.

Research. None.

Campeche, Mexico

" Sources of Information.  The published information. on Campeche sea
turtles is well summarized in Henry Hildebrand’s recent review. In Decembet
1978, Jeanne Mortimer visited coastal towns in Campeche and interviewed local
people in San Pedro, Zacatal, Ciudad del Carmen, Isla de Carmen, Isla de
Aguada, Champaton and the City of Campeche. She obtained additional informa—

tion on the area from Pesca officials in Mexico City, Alvarado and the city of
Campeche.

Nesting Habitat. Unbroken stretches of  white nesting beach éxtend
eastward all the way from the Tabasco—Campeche border to within a few miles
beyond Laguna de Término. In this area, the hawksbill was reported to be the
most abundant nester, followed by the loggcrhead. Green turtles come ashore
only occasionally. Northeast of_Sabancuy, and all the way ' to the city of
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Campeche, the. beach becomes darker and is frequently broken by rocky shore-
line.“j Little nesting occurs, but occasional 1oggerheads and hawksbills
emerge. Green turtle nesting is extremely rare; no ridleys. or leatherbacks
have “been reported on shore. The western shoreline of the Yucatan Peninsula
northward from the city of Campeche is mostly mangrove bordered with little
suitable nesting beach.

Adultgﬁpd Developmental Foraging Habitat. The waters off the west coast
of the Yucatan Peninsula, north of Laguna de Termino;,provide excellent for-
aging . for ‘young and mature loggerheads, hawksbills and green turtles. The
loggerhead is the most prevalent species there, with green turtles and hawks-
bills in lesser, and approximately equal, numbers. Six tags from green
turtles’ that 'had been tagged while nesting at Tortuguero have been recovered
.from the vicinity ‘of the city of Campeche, and one has come from the area just
east of Laguna de_ TerminoL _In the region around Isla de Aguada there have
been numerous recaptures of ridleys that were tagged while nesting at Rancho
Nuevo, Tamaulipas. Although fishermen reported that’ ridleys are now" very
scarce, the" Tabasco—Campeche region 1is probably equal In relative importarce
to the Louisiana region as a foraging habitat for adult Kemp’s ridleys.
Several fishermen reported another type of turtle, knowh as tortuga caballo,
which they said was bigger than a loggerhead. This was no doubt the leather-
back. Local people reported that both loggerheads and hawksbills can readily
be netted ' near shore .over rocks in about 30-40 feet of water. —~ Near Isla de
Aguada, Mortimer found seagrass (Thalassia testudcnum) washing ashore, 80
there 1is clearly 'some feeding h